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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a permanent 
magnet dynamo-electric machine which is suitable for a 
high speed operation, highly efficient and small in size 
and weight and, further, provide a motor-driven vehicle 
which can run a long distance with one charge by 
employing such a permanent magnet dynamo-electric 
machine. 

SOLUTION: A dynamo-electric machine 10 is composed 
of a stator 20 which has a stator core 22 on which 
stator windings 24 are wound and a rotor 30 which is 
held inside the stator 20 so as to be able to rotate and 
has a rotor core 32 and a plurality of permanent 
magnets 36 which are so arranged in the rotor core 32 
as to face the stator core 22. The stator windings 24 are 
concentratedly wound on the poles 22B of the stator 20. 
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RECEIVED 

* NOTICES * CENTRAL FAX CENTER 

JPO and NCIPI are not responsible for any OCT 2 6 2006 

damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the permanent magnet dynamo-electric machine characterized by winding the 
above-mentioned stator winding around the magnetic pole of the above-mentioned stator 
intensively in the permanent magnet dynamo^electric machine which consisted of rotators which 
have two or more permanent magnets which countered the interior of the stator which has the 
stator core which wound the stator winding, the rotor core which is held pivotable at the inner 
circumference of this stator, and consists of magnetic material, and this rotor core with the 
above-mentioned stator core, and have been arranged. 

[Claim 2] The permanent magnet dynamo-electric machine characterized by having arranged the 
magnetic material which has permeability higher than the above-mentioned permanent magnet 
among two or more above-mentioned permanent magnets in a permanent magnet dynamo- 
electric machine according to claim 1. 

[Claim 3] For at least one/ the stator magnetic pole around which the above-mentioned stator 
winding connected to the same phase is wound in a permanent magnet dynamo-electric machine 
according to claim 2 is a permanent magnet dynamo-electric machine characterized by phases 
differing to the above-mentioned rotator. 

[Claim 4] It is M, when the pole of the above-mentioned stator magnetic pole is set to M and the 

pole of the permanent magnet of the above-mentioned rotator is set to P in a permanent 

magnet dynamo-electric machine according to claim 3 :P Permanent magnet dynamo-electric 

machine characterized by being referred to as =6n:6n**2 (n: positive integer). 

[Claim 5] It is M, when the pole of the above-mentioned stator magnetic pole is set to M and the 

pole of the permanent magnet of the above-mentioned rotator is set to P in a permanent 

magnet dynamo-electric machine according to claim 3 :P Permanent magnet dynamo-electric 

machine characterized by being referred to as =3n:3n**1 (n: positive integer). 

[Claim 6] The permanent magnet dynamo-efectric machine characterized by making the pole of 

the above-mentioned rotator into eight or more poles in a permanent magnet dynamo-electric 

machine according to claim 1. 

[Claim 7] It is held pivotable at the inner circumference of the stator which has the stator core 
which wound the stator winding, and this stator. It has the permanent magnet dynamo-electric 
machine which consisted of rotators which have two or more permanent magnets which 
countered the interior of the rotor core which consists of magnetic material, and this rotor core 
with the above-mentioned stator core, and have been arranged. It is an electric car using the 
permanent magnet dynamo-electric machine characterized by winding the above-mentioned 
stator winding around the magnetic pole of the above-mentioned stator intensively in the 
electric car using the permanent magnet dynamo-electric machine which a wheel drives with this 
permanent magnet dynamo-electric machine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention} This invention relates to the electric car which used a permanent magnet 
dynamo-electric machine and it, and relates to the electric car using the suitable permanent 
magnet dynamo-electric machine and suitable it for an internal magnet mold dynamo-electric 
machine especially. 
[0002] 

[Description of the Prior Art] Since an electric car and especially the driving motor used in an 
electric vehicle need to limit the amount of the dc-battery loaded as an electric vehicle, and to 
secure 1 charge mileage sufficient with the power resource, lightweight [ small ] and a small 
efficient thing are desired 

[0003] In order to form a motor into small lightweight, to be suitable for high-speed rotation is 
demanded. Moreover, as an efficient motor, a permanent-magnetic motor can be recommended 
rather than a direct current motor or an induction motor. 

[0004] There are a surface magnet rotator which arranges a permanent magnet on the periphery 
of a rotator, and the so-called internal magnet rotator which has permeability higher than a 
permanent magnet, for example, has a permanent magnet attaching part in silicon steel as 
permanent magnet rotator. 

[0005] The surface magnet permanent-magnetic motor had faults, like that control is easy for 
magnet magnetic flux, and since a magnet's needing to be reinforced for high-speed rotation and 
field-weaking control are difficult while being made to the low noise, since the effect of the 
reaction magnetic flux of a stator winding is weak, the speed-control range is narrow and the 
effectiveness at the time of high-speed low loading is low. 

[0006] On the other hand, the internal magnet permanent-magnetic motor has the advantage of 
being able to use a pivotable point and reluctance torque a surface magnet rotator and reversely 
till a high speed by the pole piece section of the magnetic substance of the point which can be 
operated to a high speed by field-weaking control, the point which can make efficient the time of 
high-speed low loading by field-weaking control, and a magnet periphery. 

[0007] As an internal permanent magnet dynamo-electric machine, the thing of a publication is 

known by drawing 5 of JP,5-219669,A or JP,7-39091 A for example. 

[0008] 

[Problem(s) to be Solved by the Invention] In the conventional internal permanent magnet 
dynamo-electric machine, the distributed-winding stator is adopted as structure of the stator 
with the large-sized dynamo-electric machine which can be used for an electric car etc. 
[0009] However, since the end section of the coil of a stator became long, the distributed- 
winding stator had the problem that there was a limitation in miniaturizing the magnitude of the 
body of a dynamo-electric machine. In the dynamo-electric machine especially used for an 
electric car, while it is suitable for a high speed and an efficient thing is required, to be a small 
light weight is demanded further. 

[0010] The purpose of this invention is by it being suitable for a high speed, offering a small 
lightweight permanent magnet dynamo-electric machine, while it is efficient, and using this 
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permanent magnet dynamo-electric machine to offer an electric car with long 1 charge mileage. 
[0011] 

[Means for Solving the Problem] The stator which has the stator core where this invention 
wound the stator winding in order to attain the above-mentioned purpose, In the permanent 
magnet dynamo-electric machine which consisted of rotators which have two or more 
permanent magnets which countered the interior of the rotor core which is held pivotable at the 
inner circumference of this stator, and consists of magnetic material, and this rotor core with 
the above-mentioned stator core, and have been arranged The above-mentioned stator winding 
is intensively wound around the magnetic pole of the above-mentioned stator, and can 
miniaturize a dynamo-electric machine by this configuration. 

[0012] In the above-mentioned permanent magnet dynamo-electric machine, the magnetic 
material which has permeability higher than the above-mentioned permanent magnet among two 
or more desirable above-mentioned permanent magnets is arranged, and it weakens, **** 
control is performed and it may be suitable for high-speed rotation with this configuration. 
[0013] In the above-mentioned permanent magnet dynamo-electric machine, it is made for the 
stator magnetic poles around which the above-mentioned stator winding preferably connected to 
the same phase is wound to differ in a phase to the above-mentioned rotator, and at least one 
can reduce pulsating torque by this configuration. 

[0014] It is M, when the pole of the above-mentioned stator magnetic pole is set to M and the 
pole of the permanent magnet of the above-mentioned rotator is preferably set to P in the 
above-mentioned permanent magnet dynamo-electric machine :P It is made to be referred to as 
=6n:6n**2 (n: positive integer), and by this configuration, pulsating torque is reduced and cogging 
torque can be reduced further. 

[0015] It is M, when the pole of the above-mentioned stator magnetic pole is set to M and the 
pole of the permanent magnet of the above-mentioned rotator is preferably set to P in the 
above-mentioned permanent magnet dynamo-electric machine :P It is made to be referred to as 
=3n:3n**1 (n: positive integer), and by this configuration, pulsating torque is reduced and cogging 
torque can be reduced further. 

[0016] In the above-mentioned permanent magnet dynamo-electric machine, preferably, it is 
made to make the pole of the above-mentioned rotator into eight or more poles, and becomes a 
thing suitable for high-speed rotation by this configuration. 

[0017] The stator which has the stator core where this invention wound the stator winding in 
order to attain the above-mentioned purpose, It is held pivotable at the inner circumference of 
this stator, and has the permanent magnet dynamo-electric machine which consisted of rotators 
which have two or more permanent magnets which countered the interior of the rotor core 
which consists of magnetic material, and this rotor core with the above-mentioned stator core, 
and have been arranged. In the electric car using the permanent magnet dynamo-electric 
machine which a wheel drives with this permanent magnet dynamo-electric machine, the above- 
mentioned stator winding is intensively wound around the magnetic pole of the above-mentioned 
stator, and may lengthen 1 charge mileage by this configuration. 
[0018] 

[Embodiment of the Invention] Hereafter, the permanent magnet dynamo-electric machine by 1 
operation gestalt of this invention is explained using drawing 1 - drawing 5 . Drawing 1 is the 
fragmentary sectional view seen from the transverse-plane side of the permanent magnet 
dynamo-electric machine by 1 operation gestalt of this invention. 

[0019] In drawing 1 , the stator 20 of a dynamo-electric machine 10 consists of a stator core 22, 
a stator winding 24 of the polyphase wound around this stator core 22, and housing 26 that 
carries out fixed maintenance of the stator core 22 at that inner skin. The rotator 30 consists of 
a rotor core 32, a permanent magnet 36 inserted in the permanent magnet insertion hole 34 
prepared in the rotor core 32, and a shaft 38. The shaft 38 is held free [ rotation ] by bearings 42 
and 44. Bearings 42 and 44 are supported with end brackets 46 and 48, and end brackets 46 and 
48 are being fixed to the both ends of housing 26, respectively. 

[0020] Moreover, the encoder E which detects the location of the magnetic pole position 
transducer PS which detects the location of the permanent magnet 36 of a rotator 30, and a 
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rotator 30 is arranged at the sideH^ce side of a rotator 30. The operation control of the 
dynamo-efectric machine 10 is carried out by the control unit later mentioned by drawing 3 with 
the signal of the magnetic pole position transducer PS, and the output signal of Encoder E. 
[0021] Illustration of housing is omitted although drawinE 2 is the sectional view of the A-A view 
of drawing 1 . In drawing 2 , the dynamo-electric machine 10 consists of a stator 20 and a 
rotator 30. A stator 20 consists of a stator core 22 and a stator winding 24. A stator core 22 is 
the configuration that consist of circular ring-like stator York 22A and stator magnetic pole 22B, 
and a stator winding 24 is intensively wound around stator magnetic pole 22B. Each coil 24 is the 
configuration of not sharing the magnetic path in an opening side. Since the die length of the end . 
coil section can be shortened by considering as the stator structure which makes a stator 
winding a concentrated winding, the physique of a dynamo-electric machine can be made small. 
And in dr awing 1 , the coil section is a part into which the stator winding 24 has jumped out of 
right and left of a stator core 22, since this end coil section can be shortened, can shorten the 
die length of a dynamo-electric machine, and can be miniaturized. 

[0022] U1+, U1- U2+, and U2- are connected to U phase of a stator winding 24, respectively, 
V1+, V1-, V2+, and V2- are connected to V phase, respectively, and W1+, W1-, W2+, and W2- 
are connected to W phase, respectively. 

[0023] The rotator 30 consists of four permanent magnets 36 with which the silicon steel of two 
or more sheets was inserted in four permanent magnet insertion holes 34 prepared in the rotor 
core 32 by which the laminating is carried out, and the rotor core 32 and shafts 38 which are 
high permeability magnetic materials. Ten permanent magnets 36 are arranged at equal intervals 
in the hoop direction of a rotor core 32 so that a polarity may become an opposite direction 
mutually. 

[0024] The rotor core 32 has the structure where the permanent magnet insertion hole 34 and 
the hole which lets a shaft 38 pass are pierced. The permanent magnet insertion hole 34 and the 
hole which lets a shaft 38 pass are pierced, the laminating of the silicon steel is carried out, a 
permanent magnet 36 and a shaft 38 are inserted into the permanent magnet insertion hole 34 
to penetrate and the hole which lets a shaft 38 pass, and a rotator 30 is constituted. 
[0025] It will be divided into York section 32A by the side of inner circumference, and periphery 
section 32B if a rotor core 32 is divided into racBal. Moreover, if periphery section 32B of a rotor 
core 32 is divided into two parts in a hoop direction, it will be divided into pole piece section 32 
B-2 with the auxiliary magnetic pole section 32B1. The auxiliary magnetic pole section 32B1 is a 
field inserted into the ****** permanent magnet insertion hole 34, and is a field which a 
magnetic magnetic circuit is bypassed [ field ] and generates direct magnetic flux in a stator side 
with the magnetomotive force of a stator. Pole piece section 32 B-2 is a field located in the 
periphery side of a permanent magnet 36 in periphery section 32B of a rotor core 32, and is a 
field which magneticHlux Bphi from a permanent magnet 36 flows to a stator 20 side through a 
gap, and constitutes a magnetic circuit. 

[0026] A permanent magnet 36 can be contained in the permanent magnet insertion hole 34 
which had the hoop direction covered with the auxiliary magnetic pole section 32B1, and had the 
periphery covered with pole piece section 32 B-2, and can be used as the motor suitable for 
high-speed rotation. 

[0027] Here, generally the concentrated-winding stator is used for the reluctance motor or the 
small brushless motor. In this case, it is the configuration which in the case of a reluctance 
motor a rotator is only an auxiliary magnetic pole and arranges a permanent magnet directly at a 
rotator outside surface in the case of a brushless motor. Therefore, in the case of a reluctance 
motor, pulsating torque is large, and torque is small to it 

[0028] On the other hand, in the case of the surface magnet rotator, field-weaking control was 
comparatively difficult, and it was that to which loss is generated and effectiveness is reduced 
according to the eddy current generated to a surface magnet 

[0029] By considering as the configuration which combined the rotator and concentrated- 
winding stator of an internal permanent magnet to it both the torque by the magnetic flux of a 
permanent magnet and the torque by the reluctance component of an auxiliary magnetic pole 
can be utilized, and suppose that it is efficient moreover — a field weakening is possible by the 
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effectiveness of an auxiliary magnetic pole like the after-mentioned — becoming — a operating 
range — especially, a operating range in a high-speed field can be markedly alike, and can make 
it large. 

[0030] Furthermore, since the pole piece section is the magnetic substance, the pulsating 
magnetic flux of a stator magnetic pole can be eased. Moreover, since it is a layer-built iron 
core, eddy current loss is not generated. 

[0031] In addition, in the example shown in drawing 2 , the number M of magnetic poles often 
poles and a stator is considering [ the pole P of a three phase circuit and the permanent magnet 
rotator 36 ] as the configuration of 1 2 poles with the motor configuration, the time of setting the 
pole of M and a rotator magnet to P for a stator magnetic pole — M :P =6n:6n**2 (n is a positive 
integer here) — efficient, since there is little torque pulsation and it can enlarge the utilization 
factor (winding factor) of a coil by considering as a configuration — suppose that it is lightweight 
smalL 

[0032] Although the example of a motor showed the above, the same thing is a thing needless to 
say also with a generator. 

[0033] Next, the control unit which controls the permanent magnet dynamo-electric machine by 
this operation gestalt is explained using drawing 3 . Drawing 3 is the circuit diagram of the 
control circuit of the permanent magnet dynamo-electric machine by 1 operation gestalt of this 
invention. 

[0034] Power is supplied to the stator winding 24 of a dynamo-electric machine 10 through an 
inverter 82 from DC power supply 80. A speed control circuit (ASR) 84 computes rate command 
omegas and rate omega f to actual speed-difference omegae which are obtained from the 
positional information theta from Encoder E through F/V converter 86, and outputs the angle of 
rotation theta 1 of the torque command Is, he., a current command, and a rotator 30 to this by PI 
control (P: a proportional, trntegral term) etc. 

[0035] According to the command of the angle of rotation theta 1 from a speed control circuit 
(ASR) 84, the phase shift circuit 88 carries out the phase shift of the pulse theta from Encoder 
E, i.e., the positional information of a rotator, and outputs it A sine wave and the cosine wave 
generator 90 generate the sinusoidal output which carried out the phase shift of the induced 
voltage of each coil (here three phase circuit) of a stator winding 24 based on the positional 
information theta of the rotator by which the phase shift was carried out from the position 
transducer PS which detects the location of the permanent magnet magnetic pole of a rotator 
30, and the phase shift circuit 88. The case of zero is sufficient as the amount of phase shifts. 
[0036] The 2 phase-three-phase-circuit conversion circuit 92 outputs the current commands 
Isa, Isb, and Isc to each phase according to the current command Is from a speed control circuit 
(ASR) 84, and the output of a sine wave and the cosine wave generator 90. Each phase has the 
current control systems (ACR) 94A, 94B, and 94C for each individual, respectively, sends the 
signal according to the current detecting signals Ifa, Ifb, and Ifc from the current commands Isa, 
Isb, and Isc and the current detector CT to an inverter 82, and controls each phase current In 
this case, the current of each phase composition is always formed in a right angle or the location 
which carried out the phase shift at field magnetic flux, and by this, it is a non-commutator and 
it can acquire a property equivalent to a direct current machine. 

[0037] Here, in applying to an electrical machinery automobile, a control unit has not the speed 
control circuit 84 but the torque control system which controls direct torque. That is, it changes 
to a speed control circuit 84, and a torque control circuit is used. A torque control circuit 
computes Torque Te as an input signal from Torque Ts and the actual torque Tf acquired by the 
torque detector, and outputs the angle of rotation theta 1 of the torque command Is, i.e., a 
current command, and a rotator 30 to this by PI control (P: a proportional, ^integral term) etc. 
[0038] In a permanent magnet dynamo-electric machine, since it is proportional to a current 
directly, torque is arranged instead of a speed control circuit 84 in a current control system. 
[0039] It is a three-phase-circuit stator winding, and U1+, U1-, U2+, and U2- are connected in 
order of illustration, V1+, V1-, V2+, and V2~ are connected to V phase in order of illustration, 
and the connection of a stator winding 24 is connected to W phase at it at U phase in order of 
illustration of W1 + W1- W2+, and W2-. Here, between W1- and W2+ it has [ V phase ] the 
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phase contrast of 30 degrees with the coil which constitutes each phase, for example, U phase, 
by the electrical angle between W1+ and W2- between VI- and V2+ between V1+ and V2- 
between U1- and U2+ between U1+ and U2- at W phase. That is, as shown in drawing 1 , to the 
include angle theta 1 between stator magnetic pole U1+ and U2-, it has the include angle theta 2 
of the ****** permanent magnet 36 of a rotator 30, and has the phase contrast of 30 degrees 
by the electrical angle. Thus, in the stator magnetic pole around which the stator winding 
connected to the same phase is wound, at least one differ in a phase to a permanent magnet. 
For example, if the stator magnet around which U1- is wound, and the stator magnet around 
which U2+ is wound are seen, when permanent magnet 36A will consider as an inphase to in- 
to permanent magnet 36B, phases differ 30 degrees. The pulsating torque which poses a problem 
in the stator of a concentrated winding by this is mitigated. About this reason, it mentions later 
using drawing 4 . 

[0040] In a concentration volume, as shown in drawing 1 , it is made a configuration in which 
each coil does not carry out a lap in respect of an opening. By this, the mutual intervention 
between each' coil is lost, is a small light weight and, moreover, can also simplify a configuration. 
[0041] Moreover, connection becomes easy by choosing a ****** coil as an inphase like 
illustration. That is, in U phase, U1+ and U2- get down as ****, and U1- and U2+ are as ****. 
Moreover, in V phase, V1+ and V2- get down as ****, and V1- and V2+ are as ****. Since 
similarly W1+ and W2- get down as **** in W phase and W1- and W2+ are as *♦**, connection 
becomes easy. 

[0042] Next, the reason which torque pulsation reduces is explained using drawing 4 . Drawing 4 
is an explanatory view of torque generated with the permanent magnet dynamo-electric machine 
by 1 operation gestalt of this invention. 

[0043] Drawing 4 (a) shows the torque generated when sinusoidal current is added to each 
stator winding of U1+, U1-, V1+, V1-, W1+, and W1- based on the signal from the sine and the 
cosine generating circuit 90 shown in drawing 3 . If harmonic content is not included, it becomes 
uniform torqufe, but since a part for a part for the higher harmonic of a permanent magnet and 
the higher harmonic by the auxiliary magnetic pole etc. is contained, the torque pulsation which 
makes 60 degrees a period by the electrical angle is generated like illustratioa 
[0044] Drawin'g 4 (b) shows the torque generated when sinusoidal current is added to each 
stator winding of U2+, U2-, V2+, V2-, W2+, and W2- The same with having been shown in 
drawing 4 (a), 'since a part for a part for the higher harmonic of a permanent magnet and the 
higher harmonic by the auxiliary magnetic pole etc. is contained, the torque pulsation which 
makes 60 degrees a period by the electrical angle is generated like illustration. 
[0045] Stator! magnetic pole 22B around which U1+ of a stator winding 24, U1-, V1+ V1-, W1+, 
and W1- are wound here, Since stator magnetic pole 22 B-2 around which U2- of a stator 
winding 24, V2+, V2-, W2+, and W2- are wound has the phase contrast of 30 degrees by the 
electrical angle, pulsation of generating torque serves as opposition. 

[0046] Therefore, as shown in drawing 4 (c), the torque by which drawing 4 (a) and drawing 4 (b) 
were compounded becomes what reduced pulsating torque. 

[0047] In drafting 2 , in the ratio of the permanent magnet pole M and the number P of stator 
magnetic poles, in the example of 10:12, the cogging torque of a permanent magnet dynamo- 
electric machine serves as the least common multiple of a permanent magnet pole and the 
number of stator magnetic poles, and serves as pulsation of 60/rotation here. Generally, cogging 
torque becomes so small that the number of pulsation / rotation becomes large. 
[0048] It is Mj when it converts into M= permanent magnet pole 10 pole which the ratio of the 
permanent magnet pole M and the number P of stator magnetic poles is 2:3 in a concentrated- 
winding stato|" in the former to a certain general surface magnet rotator, and showed the 
permanent m&gnet pole M= 2 to drawing 2 here :P = it is equivalent to 10:15. In this case, the 
number of pujsation / rotation of cogging torque are the least common multiples of 10 and 15, 
and is set to 80. Therefore, the direction depended on this operation gestalt can make cogging 
torque small. I 

[0049] Moreojver, therefore the principle of reduction of the pulsating torque at the time of 
current energization shown by drawing 4 is also small, and it can be carried out. 
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[0050] Next, the principle of operation by the field-weaking control of the permanent magnet 
dynamo-electric machine by this operation gestait is explained using drawinE 5 . Drawing 5 is the 
principle-of-operation Fig. of the permanent magnet dynamo-electric machine by 1 operation 
gestait of this invention. 

[0051] Generally the generating torque T of a permanent magnet dynamo-electric machine is 

expressed with a degree type. 

[0052] 

T={E0, lq+ (Xq-Xd) and Id-Iq} / omega — here — EO — in d shaft reactance and Id, d shaft 
current and [q express q shaft current, and omega expresses [ induced voltage and Xq / q shaft 
reactance and Xd ] the angular rate of rotation. 

[0053] As shown in drawing 5 (a), a permanent magnet 36 is arranged at d shaft, and the location 
of the auxiliary magnetic pole section 32B1 which has permeability higher than a permanent 
magnet is arranged at q shaft. In this case, each vector is expressed with drawing 5 (a). Here, it 
is d shaft current - The current Im which is composition of Id and the q shaft current Iq is 
controlled by the current commands Isa, Isb, and Isc of a control circuit and the magnetic pole 
position transducer PS of a motor which were shown in drawing 3 , count of the output location 
of Encoder E, etc. by the location of illustration. 

[0054] In an upper type, the first term is a component by the permanent magnet, and the second 
term is a component by the auxiliary magnetic pole section 32B1 of a reluctance component 
[0055] It is necessary to control especially by the driving motor for electric vehicles to make the 
torque/current of a motor into max at the time of a low speed Drawing 5 (a) shows the vector 
diagram at the time of controlling to make torque and a current into max. Here, it controls so 
that **** magnetomotive force is applied to the auxiliary magnetic pole 32B1, and it becomes 
the control which also fully utilized the reluctance torque which the auxiliary magnetic pole 32B1 
of the 2nd term depends with the torque by the permanent magnet of the 1 st term of an upper 
type. 

[0056] Torque is good at least, in order to weaken the magnetic flux of a permanent magnet 36 
rather, it enlarges Id component, negates a permanent magnet E0 by Xd-Id, and enables it to 
rotate it to a high-speed field in a high-speed field on the other hand. Drawing 5 (b) shows the 
vector diagram at the time of a high speed. 

[0057] Control of the above currents Id and Iq is performed by the phase shift circuit 88 of the 
control circuit of drawing 3 . 

[0058] In drawing 5 (c), the broken line T2 shows the torque generated with the conventional 
surface magnet dynamo-electric machine, and the torque in a high-speed field is falling. Since 
the control which mentioned the continuous line T1 above to it shows the relation of the rate 
torque of the permanent magnet dynamo-electric machine by this operation gestait and a 
current becomes easy to flow as compared with the conventional surface magnet dynamo- 
electric machine, it becomes possible to operate to a high-speed field. 

[0059] According to this operation gestait, by considering as a concentrated-winding stator, the 
end coil section of a stator can be shortened and a dynamo-electric machine can be 
miniaturized. 

[0060] Moreover, the pulsating torque from which the stator magnetic pole around which the 
stator winding connected to the same phase is wound poses a problem in the stator of a 
concentrated winding since phases differ [ at least one ] to a permanent magnet is mitigated 
[0061] Moreover, by considering as the permanent magnet rotator which has an auxiliary 
magnetic pole, it has the composition of being suitable for field-weaking control, and can 
consider as the dynamo-electric machine suitable for high-speed rotation. 
[0062] Moreover, between permanent magnets, since the auxiliary magnetic pole section which 
consists of a magnetic material which has permeability higher than a permanent magnet has been 
arranged, torque to generate can be enlarged. 

[0063] Moreover, it becomes a thing suitable for high-speed rotation by considering the 
perimeter of a permanent magnet as a wrap configuration with silicon steel. 
[0064] Next, the permanent magnet dynamo-electric machine by other operation gestalten of 
this invention is explained using drawing 6 . Drawin g 6 is the sectional view of the permanent 
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magnet dynamo-electric machine by other operation gestalten of this invention. 
[0065] The point by which it is characterized [ of this operation gestalt ] is a motor 
configuration, and the number M of magnetic poles of ten poles and a stator is considering [ the 
pole P of a three phase circuit and the permanent magnet rotator 36 ] it as the configuration of 
nine poles, the time of setting the pole of M and a rotator magnet to P for a stator magnetic pole 
— M :P =3n:3n**1 (n is a positive integer here) — there is little torque pulsation by considering 
as a configuration, and since the utilization factor (winding factor) of a coil can be enlarged, they 
are efficient and the thing which can be made lightweight small. 

[0066] In drawing 6 , the dynamo-electric machine 10 consists of a stator 20 and a rotator 30. A 
stator 20 consists of a stator core 22 and a stator winding 24. A stator core 22 is the 
configuration that consist of circular ring-like stator York 22A and stator magnetic pole 22B. and 
a stator winding 24 is intensively wound around stator magnetic pole 22B. Each coil 24 is the 
configuration of not sharing the magnetic path in an opening side. Since the die length of the end 
coil section can be shortened by considering as the stator structure which makes a stator 
winding a concentrated winding, the physique of a dynamo-electric machine can be made small. 
[0067] U1+, U1- and U2+ are connected to U phase of a stator winding 24 f respectively, V1+, 
V1-, and V2+ are connected to V phase, respectively, and W1+, W1-, and W2+ are connected to 
W phase, respectively. 

[0068] The rotator 30 consists of four permanent magnets 36 with which the silicon steel of two 
or more sheets was inserted in four permanent magnet insertion holes 34 prepared in the rotor 
core 32 by which the laminating is carried out, and the rotor core 32 and shafts 38 which are 
high permeability magnetic materials. Ten permanent magnets 36 are arranged at equal intervals 
in the hoop direction of a rotor core 32 so that a polarity may become an opposite direction 
mutually. 

[0069] The rotor core 32 has the structure where the permanent magnet insertion hole 34 and 
the hole which lets a shaft 38 pass are pierced. The permanent magnet insertion hole 34 and the 
hole which lets a shaft 38 pass are pierced, the laminating of the silicon steel is carried out, a 
permanent magnet 36 and a shaft 38 are inserted into the permanent magnet insertion hole 34 
to penetrate and the hole which lets a shaft 38 pass, and a rotator 30 is constituted. 
[0070] It will be divided into York section 32A by the side of inner circumference, and periphery 
section 32B if a rotor core 32 is divided into radial. Moreover, if periphery section 32B of a rotor 
core 32 is divided into two parts in a hoop direction, it will be divided into pole piece section 32 
B-2 with the auxiliary magnetic pole section 32B1. The auxiliary magnetic pole section 32B1 is a 
field inserted into the ****** permanent magnet insertion hole 34, and is a field which a 
magnetic magnetic circuit is bypassed [ field ] and generates direct magnetic flux in a stator side 
with the magnetomotive force of a stator. Pole piece section 32 B-2 is a field located in the 
periphery side of a permanent magnet 36 in periphery section 32B of a rotor core 32, and is a 
field which magnetic-flux Bphi from a permanent magnet 36 flows to a stator 20 side through a 
gap, and constitutes a magnetic circuit. 

[0071] A permanent magnet 36 can be contained in the permanent magnet insertion hole 34 
which had the hoop direction covered with the auxiliary magnetic pole section 32B1, and had the 
periphery covered with pole piece section 32 B-2, and can be used as the motor suitable for 
high-speed rotation. 

[0072] Furthermore, sinc6 the pole piece section is the magnetic substance, the pulsating 
magnetic flux of a stator magnetic pole can be eased Moreover, since it is a layer-built iron 
core, eddy current loss is not generated. 

[0073] In this example, the number M of magnetic poles often poles and a stator is considering 
[ the pole P of a three phase circuit and the permanent magnet rotator 36 ] as the configuration 
of nine poles with the motor configuration, the time of setting the pole of M and a rotator magnet 
to P for a stator magnetic pole — M :P =3n:3n**1 (n is a positive integer here) — efficient, 
since there is little torque pulsation and it can enlarge the utilization factor (winding factor) of a 
coil by considering as a configuration — suppose that it is lightweight small. 
[0074] It is a three-phase-circuit stator winding, and U1+, U1-, and U2+ are connected in order 
of illustration, V1+, VI- and V2+ are connected to V phase in order of illustration, and the 
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I connection of a stator winding 24 is connected to W phase in order of illustration of W1+, W1- 

I and W2+ at it at U phase. Here, between W1- and W2+, it has [ V phase ] the phase contrast of 

I 20 degrees with the coil which constitutes each phase, for example, U phase, by the electrical 

I angle between W1+ and W1- between V1- and V2+ between V1+ and V1- between U1- and U2+ 

| between U1 + and U1- at W phase. Thus, in the stator magnetic pole around which the stator 

I winding connected to the same phase is wound, at least one differ in a phase to a permanent 

magnet For example, if the stator magnet around which U1- is wound, and the stator magnet 
around which U2+ is wound are seen, when permanent magnet 36A will consider as an inphase to 
U1-, to permanent magnet 36B, phases differ 20 degrees. The pulsating torque which poses a 
problem in the stator of a concentrated winding by this is mitigated. 

[0075] Moreover, the electric include angle of adjacent stator magnetic pole 22B turns into 180x 
(10/9) =200 degree, and considering phase contrast, it turns into 20 degrees. The cogging torque 
of a permanent magnet dynamo-electric machine serves as pulsation of 90-/rotation the least 
common multiple of a permanent magnet pole and the number of stator magnetic poles, and here. 

[0076] As the ratio of the permanent magnet pole M and the number P of stator magnetic poles 
which were shown in drawing 2 was mentioned above in the example of 10:12 on the other hand, 
the cogging torque of a permanent magnet dynamo-electric machine serves as pulsation of 
60/rotation. Therefore, with this operation gestalt, cogging torque can be made still smaller. 
[0077] Although the example of a motor showed the above, the same thing is a thing needless to 
say also with a generator. 

[0078] According to this operation gestalt, by considering as a concentrated-winding stator, the 
end coil section of a stator can be shortened and a dynamo-electric machine can be 
miniaturized. 

[0079] Moreover, the pulsating torque from which the stator magnetic pole around which the 
stator winding connected to the same phase is wound poses a problem in the stator of a 
concentrated winding since phases differ [ at least one ] to a permanent magnet is mitigated. 
[0080] Moreover, cogging torque can be reduced further. 

[0081] Moreover, by considering as the permanent magnet rotator which has an auxiliary 
magnetic pole, it has the composition of being suitable for field-weaking control, and can 
consider as the dynamo-electric machine suitable for high-speed rotation. 
[0082] Moreover, between permanent magnets, since the auxiliary magnetic pole section which 
consists of a magnetic material which has permeability higher than a permanent magnet has been 
arranged, torque to generate can be enlarged. 

[0083] Moreover, it becomes a thing suitable for high-speed rotation by considering the 
perimeter of a permanent magnet as a wrap configuration with silicon steel. 

[0084] Next, the permanent magnet dynamo-electric machine by the 3rd operation gestalt of this 
invention is explained using drawing 7 . Drawing 7 is the sectional view of the permanent magnet 
dynamo-electric machine by the 3rd operation gestalt of this invention. 
[0085] The point by which it is characterized [ of this operation gestalt ] is a motor 
configuration, and the number M of magnetic poles of 12 poles and a stator is considering [ the 
pole P of a three phase circuit and the permanent magnet rotator 36 ] it as the configuration of 
eight poles. Since the utilization factor (winding factor) of a coil can be enlarged by considering 
as this configuration, they are efficient and the thing which can be made lightweight small. 
[0086] In drawing 7 , the dynamo-electric machine 10 consists of a stator 20 and a rotator 30. A 
stator 20 consists of a stator core 22 and a stator winding 24. A stator core 22 is the 
configuration that consist of circular ring-like stator York 22A and stator magnetic pole 22B, and 
a stator winding 24 is intensively wound around stator magnetic pole 22B. Each coil 24 is the 
configuration of not sharing the magnetic path in an opening side. Since the die length of the end 
coil section can be shortened by considering as the stator structure which makes a stator 
winding a concentrated winding, the physique of a dynamo-electric machine can be made small. 
[0087] U1, U2, U3, and U4 are connected to U phase of a stator winding 24, respectively, V1, V2, 
V3, and V4 are connected to V phase, respectively, and W1 t W2 r W3, and W4 are connected to W 
phase, respectively. 
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[0088] The rotator 30 consists of four permanent magnets 36 with which the silicon steel of two 
or more sheets was inserted in four permanent magnet insertion holes 34 prepared in the rotor 
core 32 by which the laminating is carried out, and the rotor core 32 and shafts 38 which are 
high permeability magnetic materials. Ten permanent magnets 36 are arranged at equal intervals 
in the hoop direction of a rotor core 32 so that a polarity may become an opposite direction 
mutually. 

[0089] The rotor core 32 has the structure where the permanent magnet insertion hole 34 and 
the hole which lets a shaft 38 pass are pierced. The permanent magnet insertion hole 34 and the 
hole which lets a shaft 38 pass are pierced, the laminating of the silicon steel is carried out, a 
permanent magnet 36 and a shaft 38 are inserted into the permanent magnet insertion hole 34 
to penetrate and the hole which tets a shaft 38 pass, and a rotator 30 is constituted. 
{0090] It will be divided into York section 32A by the side of inner circumference, and periphery 
section 32B if a rotor core 32 is divided into radial. Moreover, if periphery section 32B of a rotor 
core 32 is divided into two parts in a hoop direction, it will be divided into pole piece section 32 
B-2 with the auxiliary magnetic pole section 32B1. The auxiliary magnetic pole section 32B1 is a 
field inserted into the ****** permanent magnet insertion hole 34, and is a field which a 
magnetic magnetic circuit is bypassed [ field ] and generates direct magnetic flux in a stator side 
with the magnetomotive force of a stator. Pole piece section 32 B-2 is a field located in the 
periphery side of a permanent magnet 36 in periphery section 32B of a rotor core 32, and is a 
field which magnetic^flux Bphi from a permanent magnet 36 flows to a stator 20 side through a 
gap, and constitutes a magnetic circuit. 

[0091] A permanent magnet 36 can be contained in the permanent magnet insertion hole 34 
which had the hoop direction covered with the auxiliary magnetic pole section 32B1, and had the 
periphery covered with pole piece section 32 B-2, and can be used as the motor suitable for 
high-speed rotation. 

[0092] Furthermore, since the pole piece section is the magnetic substance, the pulsating 
magnetic flux of a stator magnetic pole can be eased. Moreover, since it is a layer-built iron 
core, eddy current loss is not generated. 

[0093] In this example, the number M of magnetic poles of 12 poles and a stator is considering 
[ the pole P of a three phase circuit and the permanent magnet rotator 36 ] as the configuration 
of eight poles with the motor configuration. Since the utilization factor (winding factor) of a coil 
can be enlarged by considering as this configuration, it can consider as efficient and a small light 
weight 

[0094] It is a three-phase-circuit stator winding, and U1, U2, U3, and U4 are connected in order 
of illustration, V1, V2, V3, and V4 are connected to V phase in order of illustration, and the 
connection of a stator winding 24 is connected to W phase at it at U phase in order of 
illustration of W1, W2, W3, and W4. Here, between the coils which constitute U phases each, V 
phase, and W phase, it has the phase contrast of 60 degrees by the electrical angle. 
[0095] the stator magnetic poie around which the stator winding connected to the same phase in 
this example is wound — a permanent magnet — receiving — an inphase — becoming — **** - 
- the reduction 7 of torque pulsation — although it cannot carry out, since the same phase has 
composition arranged at the symmetry, balance has good structure, namely, — if it sees about U 
phase — every — U1, and U2, U3 and U4 are point symmetry focusing on the shaft 38. 
[0096] Although the example of a motor showed the above, the same thing is a thing needless to 
say also with a generator. 

[0097] According to this operation gestart, by considering as a concentrated^winding stator, the 
end coil section of a stator can be shortened and a dynamo-electric machine can be 
miniaturized. 

[0098] Moreover, by considering as the permanent magnet rotator which has an auxiliary 
magnetic pole, it has the composition of being suitable for field-weaking control, and can 
consider as the dynamo-electric machine suitable for high-speed rotation. 
[0099] Moreover, between permanent magnets, since the auxiliary magnetic pole section which 
consists of a magnetic material which has permeability higher than a permanent magnet has been 
arranged, torque to generate can be enlarged. 
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[0100] Moreover, it becomes a thing suitable for high-speed rotation by considering the 
perimeter of a permanent magnet as a wrap configuration with silicon steel. 

[0101] Next, the permanent magnet dynamo-electric machine by the 4th operation gestalt of this 
invention is explained using drawing 8 . Drawing 8 is the sectional view of the permanent magnet 
dynamo-electric machine by the 4th operation gestalt of this invention. 
[0102] The point by which it is characterized [ of this operation gestalt ] is a motor 
configuration, and the number M of magnetic poles of 12 poles and a stator is considering [ the 
pole P of a three phase circuit and the permanent magnet rotator 36 ] it as the configuration of 
eight poles. Since the utilization factor (winding factor) of a coil can be enlarged by considering 
as this configuration, they are efficient and the thing which can be made lightweight small. 
[0103] Moreover, it is made to make magnetic-flux distribution by making the pole piece section 
of a rotator into the configuration made to project to the magnetic pole side of a stator into the 
shape of a sine wave. 

[0104] In drawing 8 , the dynamo-electric machine 10 consists of a stator 20 and a rotator 30. A 
stator 20 consists of a stator core 22 and a stator winding 24. A stator core 22 is the 
configuration that consist of circular ringHike stator York 22A and stator magnetic pole 22B, and 
a stator winding 24 is intensively wound around stator magnetic pole 22B. Each coil 24 is the 
configuration of not sharing the magnetic path in an opening side. Since the die length of the end 
coil section can be shortened by considering as the stator structure which makes a stator 
winding a concentrated winding, the physique of a dynamo-electric machine can be made small. 
[0105] U1, U2, U3, and U4 are connected to U phase of a stator winding 24, respectively, VI, V2 F 
V3, and V4 are connected to V phase, respectively, and W1, W2, W3, and W4 are connected to W 
phase, respectively. 

[0106] The rotator 30 consists of four permanent magnets 36 with which the silicon steel of two 
or more sheets was inserted in four permanent magnet insertion holes 34 prepared in the rotor 
core 32 by which the laminating is carried out, and the rotor core 32 and shafts 38 which are 
high permeability magnetic materials. Ten permanent magnets 36 are arranged at equal intervals 
in the hoop direction of a rotor core 32 so that a polarity may become an opposite direction 
mutually. 

[0107] The rotor core 32 has the structure where the permanent magnet insertion hole 34 and 
the hole which lets a shaft 38 pass are pierced. The permanent magnet insertion hole 34 and the 
hole which lets a shaft 38 pass are pierced, the laminating of the silicon steel is carried out, a 
permanent magnet 36 and a shaft 38 are inserted into the permanent magnet insertion hole 34 
to penetrate and the hole which lets a shaft 38 pass, and a rotator 30 is constituted. 
[0108] It will be divided into York section 32A by the side of inner circumference, and pole piece 
section 32 B-2 which is a periphery side and is located in the periphery of a permanent magnet 
36 if a rotor core 32 is divided into radial. Pole piece section 32 B-2 is a field where magnetic- 
flux Bphi from a permanent magnet 36 flows to a stator 20 side through a gap, and constitutes a 
magnetic circuit, and makes magneticHlux distribution the shape of a sine wave here by 
considering as the configuration which makes the pole piece section of a rotator project to the 
magnetic pole 22B side of a stator. 

[0109] A permanent magnet 36 can be contained in the permanent magnet insertion hole 34 
which had the hoop direction covered with the auxiliary magnetic pole section 32B1, and had the 
periphery covered with pole piece section 32 B-2, and can be used as the motor suitable for 
high-speed rotation. 

[0110] Furthermore, since the pole piece section is the magnetic substance, the pulsating 
magnetic flux of a stator magnetic pole can be eased. Moreover, since it is a layer-built iron 
core, eddy current loss is not generated. 

[0111] In this example, the number M of magnetic poles of 12 poles and a stator is considering 
[ the pole P of a three phase circuit and the permanent magnet rotator 36 ] as the configuration 
of eight poles with the motor configuration. Since the utilization factor (winding factor) of a coil 
can be enlarged by considering as this configuration, it can consider as efficient and a small light 
weight 

[0112] It is a three-phase-circuit stator winding, and U1, U2, U3, and U4 are connected in order 
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of illustration, VI, V2, V3, and V4 are connected to V phase in order of illustration, and the 
connection of a stator winding 24 is connected to W phase at it at U phase in order of 
illustration of W1 f W2, W3 t and W4. Here, between the coils which constitute U phases each, V 
phase, and W phase, it has the phase contrast of 60 degrees by the electrical angle. 
[0113] the stator magnetic pole around which the stator winding connected to the same phase in 
this example is wound — a permanent magnet — receiving — an inphase — becoming — **** - 
- the reduction 7 of torque pulsation — although it cannot carry out, since the same phase has 
composition arranged at the symmetry, balance has good structure, namely, — if it sees about U 
phase — every — U1, and U2, U3 and U4 are point symmetry focusing on the shaft 38. 
[0114] Although the example of a motor showed the above, the same thing is a thing needless to 
say also with a generator. 

[01 1 5] According to this operation gestalt, by considering as a concentrated-winding stator, the 
end coil section of a stator can be shortened and a dynamo-electric machine can be 
miniaturized 

[0116] Moreover, by considering as a permanent magnet rotator, it has the composition of being 
suitable for field-weaking control, and can consider as the dynamo-electric machine suitable for 
high-speed rotation. 

[01 17] Moreover, it becomes a thing suitable for high-speed rotation by considering the 
perimeter of a permanent magnet as a wrap configuration with silicon steeL 
[0118] As mentioned above t in each operation gestalt, although the method which performs sine 
wave-like control [ current ] was described to the location of a rotator as a control system, it is 
needless to say that it is applicable 120 degrees which does not perform current control with the 
brushless-motor method of an energization mold. 

[01 19] Moreover, in the above explanation, although the motor of an introvert form showed, it is 
applicable also to an abduction mold and a generator, or a linear motor. 

[0120] Next, the electric vehicle using the permanent magnet dynamo-electric machine by the 
5th operation gestalt of this invention is explained using drawing 9 . Drawing 9 is the block block 
diagram of the electric vehicle carrying the permanent magnet dynamo-electric machine by the 
5th operation gestalt of this invention. 

[0121] The car body 100 of an electric vehicle is supported by four wheels 110,112,114,116. 
Since this electric vehicle is a front-wheel drive, the permanent magnet dynamo-electric 
machine 120 links it with the front axle 154 directly, and it is attached in it The configuration of 
the permanent magnet dynamo-electric machine 120 has composition as shown in drawing 2 , 
drawing 6 , drawing 7 , and drawing 8 . As for the permanent magnet dynamo-electric machine 
120, driving torque is controlled by the control unit 130. As a source of power of a control device 
130, it has a dc-battery 140, power is supplied to the permanent magnet dynamo-electric 
machine 120 through a control device 130 from this dc-battery 140, the permanent magnet 
dynamo-electric machine 120 drives, and a wheel 110,114 rotates. Rotation of a handle 150 is 
transmitted to two wheels 1 10,1 14 through the transfer device which consists of steering gear 
152 and a tie rod, a steering knuckle arm, etc., and the include angle of a wheel is changed. 
[0122] In addition, although the above example explained as what uses a permanent magnet 
dynamo-electric machine for the drive of the wheel of an electric vehicle, it can be used also for 
the drive of wheels, such as electric locomotive. 

[0123] If a permanent magnet dynamo-electric machine is applied to an electric car, especially 
an electric vehicle according to this operation gestalt, a small efficient lightweight permanent 
magnet dynamo-electric machine driving gear can be carried, and the electric vehicle where 1 
charge mileage is long can be offered. 
[0124] 

[Effect of the Invention] According to this invention, it is suitable for a high speed, and while it is 
efficient and a permanent magnet dynamo-electric machine is made into a small light weight, the 
1 charge mileage of an electric car is long, and it can be carried out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 13 It is the fragmentary sectional view seen from the transverse-plane side of the 
permanent magnet dynamo-electric machine by 1 operation gestalt of this invention. 
[Drawing 21 The A-A cross section of drawing 1 is shown, and it is the sectional view of the 
permanent magnet dynamo-electric machine by 1 operation gestalt of this invention. 
[Drawing 3] It is the circuit diagram of the control circuit of the permanent magnet dynamo- 
electric machine by 1 operation gestalt of this invention. 

[Drawing 4l It is the explanatory view of torque generated with the permanent magnet dynamo- 
electric machine by 1 operation gestalt of this invention. 

[Drawing 5] It is the principle-of-operation Fig. of the permanent magnet dynamo-electric 
machine by 1 operation gestalt of this invention. 

[Drawing 61 It is the sectional view of the permanent magnet dynamo-electric machine by other 
operation gestalten of this invention. 

[ Draw ing 7] It is the sectional view of the permanent magnet dynamo-electric machine by the 
3rd operation gestalt of this invention. 

[Drawing 8] It is the sectional view of the permanent magnet dynamo-electric machine by the 
4th operation gestalt of this invention. 

[Drawing 9] It is the block block diagram of the electric vehicle carrying the permanent magnet 
dynamo-electric machine by the 5th operation gestalt of this invention. 
[Description of Notations] 

10 — Permanent magnet dynamo-electric machine 

20 — Stator 

22 — Stator core 

22A — Stator York 

22B — Stator magnetic pole 

24 — Stator winding 

26 — Housing 

30 — Rotator 

32 — Rotor core 

32A — York 

32B — Periphery section 

32B1 — Auxiliary magnetic pole section 

32 B-2s — Pole piece section 

34 — Permanent magnet insertion hole 

36 — Permanent magnet 

38 — Shaft 

39 — Vent 

46 48 — End bracket 
42 44 — Bearing 
80 — DC power supply 
82 — Inverter 
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84 — Speed control circuit 
86 — F/V converter 
88 — Phase shift circuit 

92 — 2 phase-three^phase-circurt conversion circuit 

90 — A sine wave and cosine wave generator 

94A, 94B, 94C — Current control system 

100 — Car body 

110,112,114,116 — Wheel 

130 — Control unit 

140 — Dc-battery 

150 — Handle 

1 52 — Steering gear 

154 — Axle 

PS — Position transducer 

E — Encoder 

CT — Current detector 



[Translation done.] 
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precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0056] S5SH«lc*Jv>Ttt. tt'>^ 

Id^Sr^^<U, *^»5E0S:Xd • I dl: 

x^xfjhmt, m&mmx\s&x'%zii : )\cLx^ 

■5. 05 (b) HiSiUS©^* hrt-05r^L-CV>6. 
[0 0 5 7] &Ubtf>®SfU d, I qCMItt, 0 3©S>J 
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[0 0 5 8] m5 (c) ICfcWC, $£$T 2 14. '<£&© 

J:£&Aflfc&[e]!!E®®©&& h/v^©H»S:SLT*} 

[0 0 5 9] ^JfeJ&Blc.tmr, *«f*B*^fct* 
@*^©3i>'K='^/i'S^<t?t, BB 

[0060] tit, wt-0mz.&mztiz>®& : T-%®<o 
mmztizmfe+mMK. *.j\msizM\.x'j?%<ki; 

[0 0 6 2] *Aas5©MK:f±, *M£ffJ:9t> 
Lfcfc*. 38£-f£ hA^ 

[0 0 6 3] tfc, *ABt*©8B*gigf8«-c;B9« 
[0 0 6 4] &tr, **M©fl!i©3Sjteg!BCJ:S*iM8 

[006 5] **ffi«fl|oi|$»ti-5jafi. SKP^Sfig; 
■c, 3*8, i^*^tt?iB£?3 6e>Bfcpyio«, 

®te?fitff©«»£Pi: Lfcit, M:P = 3 
n : 3n±l (rc-CnttjEOSEB) *5flDfti+S 

S i f 5 C fc -5 1 © T*fo 5. 
[0 06 6] B6t*V^T, B££ftl0tt, 
0t@te*3 0ki>t>mi&2ftT^Z>. Bfe^Ott, 
B*TOfr2 2-i:B*^»2 4!»»MI|*ait5. @£ 
*tt&2 2tt, RS^©B^3-^2 2Af:@!£ ; F-» 
ffi2 2B£i9»fe49. B&-7-&B2 2Blcr±. 

Bte^BiBf^fcl-SHS^at-rscirfcJ: 
^>K3'f/vaJ©***Jg<t6r.i:*s-Cf Sfc 

[0 06 7] i£ : fiSl2 4WUfi|:ll 1 U1+, U1-, 
U2+^^JX^ix8lK$iX> VffilCtt. V1+, V1-, V2 
+#-?:fc.-*-'jT.&$£;ft„ wjQlCfi, W1+, W1-, W2+# 

[0 0 6 8] B£?3 0li, $,&f&*m&ti®X'tbZ>, 



(6) <&M¥9-2 8 5 08 8 

10 

«*.tf. *{^©a*W**W**vO*$BleT*i<l> 
3 2 i: , BlfrHfcfc 3 2 IcSW f>Kfc 4 1B©7*A8fcff*iP 
Aft3 4lCffA$ft7c4<8©:dcA«:53 6i, ->-y7 h 
3 8*>b1ltJ&$ivCV^6. 1 0B©*A8fc63 614, H 
t^EvM=E»*Bfc46J:$fc. BfcWfcfrS 2©ffl 
JSrBfc*BR-<?eB3ivCV*$. 
[006 9] Bts?£& 3 2 14, *A«5#A?l 3 4 t 

5. *A8**#A?l3 4 i 7 h 3 8 Sril-f^rTfe 
10 ftfrh&BMKtMU Sa-t-5*^«5#A?L3 4 
ir->+7 H3 8&»f?l©fl::*A8t53 6 7 
h 3 8jWf ASJvCBBtF- 3 0 fr«Mtt-5. 
[00 7 0] Bl6*«4V3 2*¥«2pfi)«ht4fc. ft 
®W<D3-?U3 2 At, fl-J§8B3 2B(C#ltb*b5. 
*fc. EHK^»<fr3 2©#Bffl!3 2B&Ji:£|p)l£20(D 
8B#t£tt-5i, ffl8WBffiaJ3 2B 1 fc, 8*ffi>i«B3 2 
B2fc£ttf>;ftS. 4UHMni3 2BlMt, B£5tHA 
«5» A& 3 4 {C&t-hZmmx-b 9 , BVOBftQB 
fcxV^LT, @S*©&SStfjfc4oTit&l8*£B 
20 fc?Hllfca£3*$««-Cii!>*. «B^B3 2B2I4, 
Sts^-C^ 2©0-8gp3 2B©*-?. 7kA8fc53 6© 
^BM<C«flcBi-e«ttT«> 9 , *Afifc5 3 6 J&»P>©Bi3fc 
B 4 y 7"^ LTBfc* 2 0 BlcftivCttftlelB 

[0 0 7 1] *A«fc?536»4, t$#&8tf£8&3 2B 1 t<fc 
oT^^lSlSrS^ «M)iU3 2 B 2tJ:oT^jg«r 
atonfc*AfltBl*A^ 3 4 ©«t»IC«fr*-5 C t VX- 

[0072] $ feKtt, 8tffi>t8BiJS«ttfr-Cfc6fc*. 

[0 0 7 3] i©«-Ctt, fcBBBffcTf. 3ffi, A»o* 
AK«[Bie^3 6©ffi«Pi»i 1 0^. B3£f-©«ffi»M 

©lS*PiLfcJ:§.M:P=3n:3n+l (^^ 
TnttiE©S») 45#^fci-6Ci:tcJ:9, Vi^M 
»dS'>4<, d>o, *i»©fijffl^ 

40 5. 

[0 0 7 4] B£?**2 4 0>£ftii, SfiB^WHl 
-c. Uffil-tt, U1+, U1-. U2^B*©J(ST?8Sa$ 
*l v VfBlCfl. V1+, VI- VZt^B*©)(g-C^gl$ 
it. WffiKWt, W1+, W1-, V/Z+Am^<DM.-C&%t£1n, 

l+iUl-©B, Ul-tU2+©Ffl. vffiT-ttVi+iVl-© 
Vl-irV2t©^. W^B-C(iWl+tWl-©W> Wl-t 
W2+©MT?tt, @^-C2 0g©fiffi^*W-t6. C© 
i^tcLT, B-oBtBBSiiSBft^BoBB* 
50 ti^B^T-Bffifi, *A»5H»LT'>4< tt-ojJ5 
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ffi«#is*5j:?Kfto-o^. matt. m-m®z 
km® hA*#u&istoxm. 

100 7 5J i*^9@£**!ai2 2Bro®fci$ 
*#&li, 1 80X (1 0/9) = 2 0 0 / $ift'K & 

[0076] B 2 ll/pLfcjkASfcSlI&M i @£ 

^BMSSPfcroJfcfcl 0 :.l 2©^-ett, ±&LfcJ:5 
IC, *^ffi511]te!8^©3¥>'^h/v : 5'tt, 6 0/Ets 

[0 0 7 7] EtJili, mibflSOM^Lfctf, l6m«"C 

[0 0 7 8] *33sJta8KJ:;rUf> *<pg@£*i:1-S 
[0 0 8 0] *fc, =>^y^h/P^Sr$&t, ffi^-Ct 

So 

[ 0 0 8 1 ] 4fc. ttJB«ffi£W1-*7lc^BfcEnH]te* t 
l-scilciu, ^*?)|!t«©jffli|cii-r5fil^;t/io-cis 

[0 0 8 2] jfefc, ^ASPE.}: 9 t> 

s^sa*^-*- ft zmmmu&$i& 

[ 0 0 8 3 ] 4fc. *&8«a>flH*tt*MKT!l5«t 

[0 0 8 4] mz, *%w<o% 3 <z>%m&m\z 
ttsmismmz-o^x . ia7£fflv>-ct&si?i-5. 07 

[0085] ^mfe^tkowtt &i-«jfti±. nut»j£ 

B£*©Kffi|i[M# 8 trv^. frfrSmrft 

[0 0 8 6] @7lCfcV>-C» Ulteffi^l Ofi, @^2 
0i@te^-3 0i:i>ib«fi)S:$^TV^c @iT?-2 0li v 

«2 2 B @S*B£&2 2BIC|i, 



7) #1^9-2 8 508 8 
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« 2 4 m*ttuzmztim&X'hz>. ##«2 4 

li> ggEKffi^wKKi^i-i-tco^v^-e**. 
E£?£i» fc 1 6 P£?fll& 1 + 5 r t «fc 

[0 0 8 7] @£?#*|2 4©U*BIC|i, Ul, U2, U 

3. U4#*;h.**v8tt$;fr, v#fcii, vi, V2, v 

3. V4#*h**l*K*il, Wffitll, Wl, W2, W 
3, W4#*tl-e*v8®$tl5. 
10 [0088] BNB? 3 0 li, iSS»s?SSttWefc 5, 

3 2 i: . 0&*«<i> 3 2 KSKrt feftfc 4 ®<Dfo>Km&ft 
A?L3 4lcifA^itfc4<@W*^53 6t, v-ir7h 
3 8;o>e ) t8j&$*VO>.5 <1 1 0®Ofr!KM*3 6li. m 
i4*5Si,N|cR^i6HC)t5 J: 9 K> IHB^Sto 3 2 nm 

[0089] Elte^0c.L'3 2 li. fciKUGft A?l 3 4 £ 

h 3 8trii1-?L>6SfI*.^lX'5«l3tt'5i:oT^ 
•5. 7kA8fi&"J?A7l 34£^-*7r>38 £i§1-?U 5 fT*> 
20 &;!KhJl3tS*fcS'8Ui L, 7kABfc5#A?L 3 4 

t 7 V 3 8 fca-TftO'H-TjcASSff 3 6 RXf •> V V 

v 3 8 d?^A s ftt me?- 3 o m&-tz>. 

[0 0 9 0] E&*«&3 2£¥g;fr|6]K:#t7Si:. 
S«l)© 3 —if S8 3 2 A k , *W3«B 3 2 B |£#lt 
* fc, m&T-^-C.- 3 2 O^I-^fflJ 3 2 B 5r^*l6)»c 2 

ss^i^tts i , mv&mm 2 b 1 1 . a$ 3 2 

B21^tt?>^5. ffi|b«fgSB3 2Blfi, »^?*A 
K^}fA?L3 4lc»4ix5ffi®T?fe>>, BKJ©8t&lHlB§ 

30 ^<i!itcs^$*5««-efc*. 3 2 b 2 ii, 

3 2©^SB3 2BO«f>T?. *Afl£E3 6© 
^J8«Ifc{fe«i-5«*t?*> *> , *A«5 3 6 *>b©?Km 
B * &¥v v -fZ-fr Urg^iF- 2 0 mcmtix$&%®ft 

zmfctzm.xh*. 

[0 0 9 l].*AS£E3 6li, ffi®mm&3 2Bl\Z± 
oT^^lSj^S^ix, at^tSB3 2B2»cJ;oT^)a*r 
St>tvfc*AfiS5if A* 3 4 <C"plciRtt1-5 

[009 2] $e>lCli, 8tffi>rgBi ! fett^T?*>?)fc«). 

[0 0 9 3] COHW, mS#fif/a-C> 3ffi. A>o* 
A<8«IhI^3 6©g»Pi5l 2ffi. B^-T-OfltSftM 

6. Aft*, /hSSai-fSw 

[0 0 9 4] @^#iB2 40g^li, 3#@^««S 
UjBCfi, Ul, U2, U3, U4#@*WM1-Cte8! 
50 VftlCli, VI, V2, V3, W4i>m^0>mX-^ 
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wftKu, wi ( W2, W3, mtf®ftv>Mt& 
[o o 9 5 ] #fifl-ctt, fa-©Wc$&;s jxSBiW* 

^gBSitSB^jafglt. ^^tcMLTRffii: 
fc, S-Ul, U2. U3, 7 h3 84r*4>t L 

[0096] ei-ttts mi&«©^T*ufcis. 

[o o 9 7 J *ftft£tt£J:*ufv *«P*B^t-ra 

lo o 9 8 1 »i&affi«r^i-«*^w&se^t 
9, B*BBu:BLfc0*at»fc 

lo 0 9 9 ] *fc, jkAflfcEWMI-li, jkABttJt D t> 

[0 1 0 0) *fc. *A«;&©HH«:&5!fB«-e8*« 
[0 1 0 1 1 *fc, *BH©ft4©JtftgttCJc&*ft. 

ft, *«W©B4©2£^BKJ:5*^B;E0te«»© 

ioio2] **teg»©4*»ti-s^tt. biubbs 

■e, 3 ft, d^o*^^S(SIte^ 3 6 ©ffi& P jj* 1 2 81. 

@£*©8Hi&M;o>8@©#i/£i: ltv-«3 0 
-e£SCia>P>. B8¥, 'hSeftfc1-«C&*:-0#S 

[0103] ifc, 0ter-©««g>ta5Sr, m^<omm 

[0 10 4] B8K*»vvr;, Bg®&l Oft, B/Tf-2 
0 4Bt^3 0fcji»&*]*SiVO*6. B£?2 0l*. 
B&Hfcb 2 2 iHS^i»2 4 ®fe 
-?8;.L<2 211, niDtCi^a-^ 2 2 AiB£?«a 
$2 2Bi:7>>f>£9, B^«B2 2 BtCtt, Bfc** 
B2 4#*it)fttC*B$4X£ftj&-C*>*. «tt«2 4 
ft. ^KB-C©flatBS:**-t-S-t©*V^J«-C*)5. 

BS^ftBim+ftt-i-iBie^flKSt-rsc. fet* 
a, Bte*»©«**/hS<l-«c:iiJJ-e#s. 

[0 10 5] B£ ; r i B»2 4©U«Ctt, Ul, U2, U 
3, U4B*ft«ug|fc3Ji„ VBKtt, VI, V2, V 
3, V4#*ixW»B*ft.-WBfctt 4 Wl, W2, w 

3, miiitizti&mzixz,. 



(8) <$B¥9-2 8 508 8 
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loio6] atsrf-a ob, BSBBBtttfthfes. 

BMfc©£Bm#&ffSfrO'6BB?ft4V 
3 2 i, BB7B4V3 2 tBlte>h.fc4B©*^«^if 
AJL3 4t#A$ivfc4B©*^B53 8i, i/ir7 h 
3 8A»t>aijfc£*lTV>$. 1 0B©*A8fcp:3 6ll, 4i 
tt#S^e£*ttrfticft* J: 5 K, E*Mfct> 3 2 ©B 
JfrBKBBIirefiBSivCV**. 
[0107] Bt&lfcfc 3 2 It, * Aflfc&iipAft 3 4 £ 

h 3 8 tai- wfitthm>ti,zmmkt£iT^ 

10 6. *AB*]fAa3 4£$'*7r3 8&S^?l#iTk 
tfca>ftS$B£*BJ8 U gii1-**AB£p-# A?L 3 4 
£ •> Y 7 p 3 8 «-iii-?L©+{c*^«5 3 6 XT»-t- 7 
p 3 8 i»BA3 JvCHB* 3 0 £®&tZo 
[0108] BE?ft&3 2 fc^fefrflfcfttt* £ , 1*1 
BB©3-*Sl53 2 A£, fl-BfiSrfcoT, *A«3S3 
6©^.jgiC{firai--5fiSffi^S83 2B2lC^lt?>H?. 0 B 

B>tS53 2B2tt, jkAB^se^fjWJi^B^aJ^ 

®®T-fc9, iiTtt, BB^oBBfl-B*, B£?© 
20 «S2 2B«tBlfl4**Btti:-t-SiitJ:9, B3lt 

[0109] *A8fcH3 6 It, BBBBB3 2 B 1 \Z£ 
o-CB#«*W5*v, «B#B3 2B2KJ:ot;#I-H«: 
BfeftfcTkABfcEif Aft 3 4 ©+JCJRW1-5 - t B "C 

[0 110] S?>ttt, Bttti1^Bttfl'-04>*fci(>. 
B*TBB©*Mbtt*fc»?M-*-e£fcii*-e*«. *fc, 
BgB4Vr»&Sfc», U&*^©-C*> 

30 [oii'ii r©^j-e*t, nmmmfS.-?, 3B, 

Mtt^BB^ 3 6 ©&&P «s 1 2<fi, B^f©SSS^M 
^8tf©BAtLT^6. i>t>>Z1*l$.ktZ>Z.t\Z£ 

[0 112] B^ : f-^«l2 4©^«llt, 3BBB7-BB 
-e, uftictt. ui, U2, U3, U4i5B*©W-cBBS 

VffllCtt, VI, V2, V3, V4tm*<OV&X'&StL£ 
*i. WffilC»t, Wl, W2, W3, w4tfB*©B - esa* 

its. rc-c, #uffi, via, w«»Bfftl-SBB©fl 

40 T?(t. BSlft^6 OSco&ffi^^rtS, 

[0 113] B-WBfcBfcSjftSBfrf* 

*oT*3 9, h/V'^BI!i©teia*4Ul»*v % * 1 x B-© 
t, #U1, U2, U3, U4ft, >-1r7h3 8iSr I P'C,'tL 

[0114] «±it, «»«©B-c»ufc*, «m^-e 
so ions] xm&mmcxtuf. m+mwttti-s 
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[0 116] tit, *4M8tf®t£*£1-.5.Iifc.«fc!K 
to 1 17) &W&B-<OE0£SlgSIR-e«5fli 

[oils] ei±. <&3Hs»iBW3v*T.tt. ftrnttk 

[o 1 1 9] *fc. eu^ot^-m, ft&fc<ommx 

[oi2o] ft{c> *%wms<ommMm&£<b7k!K 
®*®&,m®im*izm,$\mmz^x. 094^ 

^.lawiife®® la:®^ i »*©:/ p y 9 mm 

[oi 2ij m£ii*)*©*#i oofi, 4o©»tsi 

10, 112, 114, 1 1 6£J:o-C£#$;h.tV 
ttl5 4fctt, *^«¥0fc«»l 2 0#KJgl,-C»»> 

tttf&ivcv**. JcMEffnBmi 2oe«Mtii. 0 

2, @6, 07, ®SlCtiH,1i J: SttmrfLkil-oX^ 

3. **jK£Bt£mRl 2 OttU MMtftl SOKJTo 

UTtt. /<y^3> 1 4 0&mx.bii. ZV>s<y? V 1 4 
0*»Htft*MMfcBl 3 ot^U-C. *4M£B0tHI 
«1 2 0t(W&$n, ftMVSMHHil 2 oaqHte 
ixT. WI110, 1 1 4 ,i*®1&rtZ>. *<y K/H 5 0 

110,1 1 4lCfiatSFft, 

[0122] **S, «±©SG*fl|-Ctt, acftJttVGHE* 

[0123] *-$kmm\c ttiti, *.{\mz®immi: 

[0 124] 

T-#3, 

[01] *36W<o-HS^fiS(ci5*^<S^lHje®tS<?? 



(9) t$§gsp9- 2 8 5 08 8 
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[02] HlOA-AtfBfcSU *»HO-«Hi»tt 

[04] *ano-jHkOT&j:s*Mr&Bisf8ttb 

[05] *«sj©-n»fsicj;5*^ja5(siem«o 
is^iss0-c&5. 

10 [06] *«notto%Hi«tBli:-J:S^tt«0tilStt 
<D»rB0 

[07] ttton$sommn\zX&*MBS&tm 
«©8rB0-efc3. 

[08] *«W©«4OH»»lik:J:3*^«^0|i5S 
«©SrlJ0-Cfc3. 
[0 9] ^H«^50jHlSSg£J:&*&tt&ll«Ba 
Ufc«» § SMt©^ «fo!£0-C*>$. 

[«F#»RM] 

1 O-jk^flfcSlelgsS® 
20 2 0-0^ 

2 2-0£ J HfrL> 

2 2A-Sltf3-^ 
2 2B-Bl£H8ffi 

2 6-^7^ 

3 o-m&f- 

3 2 •••Bte+ft't' 
3 2A-3- 9 
3 2B-W385 
30 3 2 B 1 -ffigMB&ftl 
3 2B2HKffi>iW 
3 4 -jkM&mf A* 
3 6 • 

3 8--/-V7 b 

3 9-EJL 

4 6,4 %-=t>Y7y!ry h 
4 2, 4 4-"<7y 

so-fflsEWB 

8 2- ~4V<-9 

40 8 4 -iistwiHsa 

8 6-F/VS^SS 

8 8-"tfcifg*>7 K0JS 

9 2--2#-3ft^[HlS 

9 0--:ESK-£?2ifc384S§ 

9 4 A, 9 4B, 9 4C-«j£SW!P£ 

1 0 0 

110, 112, 114, 11 6"*H 

1 3 0-IWSI 

14 0-^yfy 
50 1 5 0—^> K/> 
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